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EXCLUSIONARY CRITERIA FOR BRFSS SURVEY 

For the analysis of the share of the U.S. adult population with at least one risk factor and for the 

race/ethnicity analysis we used the same sample, as no respondents were excluded due to 

race/ethnicity information. In total, there were 387,304 respondents that provided information on 

all of the risk factors. We excluded those who responded “Don’t know/Not Sure,” “Refused,” or 

were missing for all risk factors except for pregnancy, where we kept observations coded as 

missing because these included all men and women over age. 

 

We followed the same approach for the income analysis, except we included those met the 

exclusion criteria for the income question as well. Over 17% of respondents did not provide 

information for income, so this reduced the sample size for the income analysis to 336,861. 
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Appendix Table 1. CDC Criteria for Severe Illness From COVID-19, BRFSS Questions, and Exclusion Information by Survey 

Question 

CDC risk criteria BRFSS question Don’t 

know/Not 

sure, n (%) 

Refused, 

n 

Missing, n 

(%) 

Diabetes (Ever told) you have diabetes? 567 (0.1) 265 (0.1) 24 (0.0) 

Pregnancy To your knowledge, are you now pregnant? 228 (0.1) 669 (0.2) 359,026 (82.1) 

Asthma Adults who have been told they currently have asthma 

(imputed) 

3,298 (0.8) 0 (0.0) 0 (0.0) 

COPD, emphysema, or 

chronic bronchitis 

(Ever told) you have chronic obstructive pulmonary 

disease, C.O.P.D., emphysema or chronic bronchitis? 

1,935 (0.4) 243 (0.1) 23 (0.0) 

Cancer (excluding skin) (Ever told) you had any other [than skin] types of cancer? 925 (0.2) 290 (0.1) 23 (0.0) 

Cardiovascular disease (Ever told) you had angina or coronary heart disease? 3,379 (0.8) 271 (0.1) 23 (0.0) 

Previous heart attack (Ever told) you had a heart attack, also called a 

myocardial infarction? 

2,055 (0.5) 240 (0.1) 23 (0.0) 

Chronic kidney disease (Ever told) you have kidney disease? (Do NOT include 

kidney stones, bladder infection or incontinence.) 

1,420 (0.3) 242 (0.1) 24 (0.0) 

Obese Body Mass Index (>=40) 0 (0.0) 0 (0.0) 35,262 (0.0) 

Age 65+ A CDC calculated variable based on imputed age (non-

imputed age data are not available in the dataset) 

   

Hypertension Not included in BRFSS    

Liver disease Not included in BRFSS    

Notes: 2018 BRFSS Survey (n=437,436). 

 

BRFSS, Behavioral Risk Factor Surveillance System; COPD, chronic obstructive pulmonary disease. 
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Appendix Table 2. Exclusion Information by Race, Ethnicity, and Income Exposure Variables 

BRFSS question Don’t know/Not sure, n (%) Refused, n (%) Missing, n (%) 

Race/Ethnicitya 8,480 (1.9) 0 (0.0) 1 (0.0) 

Is your annual household income from all sources… 33,279 (7.6) 38,445 (8.8) 4,394 (1.0) 

Notes: 2018 BRFSS Survey (n=437,436). 
a Represents the aggregate of: Don’t know, Not sure, Refused; BRFSS aggregates these responses for race. 

 

BRFSS, Behavioral Risk Factor Surveillance System. 

  



Appendix 

Disparities in the Population at Risk of Severe Illness From COVID-19 by Race/Ethnicity and Income 

M Raifman and J Raifman 

American Journal of Preventive Medicine 

Appendix Table 3. Characteristics of Participants in Sample: Race/Ethnicity, Age Group, Income Groups 

Characteristics Frequency Weighted Frequency Weighted % 

Race/Ethnicity 
   

White, non-Hispanic 96,384 145,156,953 64.1 

Black, non-Hispanic 31,885 26,548,134 11.7 

American Indian/Alaskan Native, Non-Hispanic 6,713 2,102,322 0.9 

Asian, non-Hispanic 8,676 11,612,658 5.1 

Hispanic 31,281 36,582,782 16.1 

Other 12,365 4,536,121 2.0 

Race/Ethnicity subtotal 387,304 226,538,970 100.0 

Age, years 
   

18 to 24 23,454 28,349,457 12.5 

25 to 34 41,865 39,775,098 17.6 

35 to 44 46,719 36,657,849 16.2 

45 to 54 58,987 36,417,687 16.1 

55 to 64 80,604 37,935,603 16.7 

65 or older 135,675 47,403,277 20.9 

Age subtotal 387,304 226,538,971 100 

Household income 
   

<$25,000 83,401 49,606,175 25.2 

>$25,000 253,460 147,234,167 74.8 

Income subtotal 336,861 196,840,342 100 
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Appendix Table 4. Number of Risk Factors by Race/Ethnicity in Sample Population, Under Age 65 Years 

Number of risk factors White, % Black, % American Indian, % Hispanic, % 

0 72.7 66.8 58.3 73.3 

1 18.9 22.7 23.9 19.8 

2 5.6 6.8 10.0 4.7 

3 1.8 2.7 5.3 1.6 

4 0.7 0.7 2.0 0.5 

5 0.2 0.3 0.3 0.1 

6 0.1 0.1 0.1 0.0 

7 0.0 0.0 0.1 0.1 
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Appendix Table 5. Number of Risk Factors by Race/Ethnicity in Sample Population, 65 Years or Older 

Number of risk factorsa White, % Black, % American Indian, % Hispanic, % 

1 45.9 39.3 31.0 40.7 

2 29.6 32.9 27.5 34.0 

3 14.5 16.3 22.0 15.5 

4 6.4 7.2 10.4 7.0 

5 2.5 3.2 5.8 1.9 

6 0.8 0.9 2.1 0.4 

7 0.2 0.2 0.9 0.3 

8 0.0 0.0 0.2 0.3 
a Age 65 years or older is itself a risk factor, so all 65 or older people have at least one risk factor. 
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Appendix Table 6. Number of Risk Factors by Household Income in Sample Population, Under 65 Years 

Number of risk factors <$25,000, % >$25,000, % 

0 60.4 76.0 

1 24.0 18.1 

2 9.3 4.2 

3 3.9 1.2 

4 1.6 0.4 

5 0.6 0.1 

6 0.2 0.0 

7 0.1 0.0 

8 0.0 0.0 
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Appendix Table 7. Number of Risk Factors by Household Income in Sample Population, Age 65 Years or Older 

Number of risk factorsa <$25,000, % >$25,000, % 

1 47.6 36.7 

2 29.7 31.1 

3 14.1 17.5 

4 5.7 9.1 

5 2.2 3.6 

6 0.6 1.4 

7 0.2 0.3 

8 0.0 0.1 
a Age 65 years or older is itself a risk factor, so all 65 or older people have at least one risk factor. 
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Appendix Table 8. Prevalence of Risk Factors in Sample Population All Age Groups 
Race/Ethnicity Heart 

attack, % 

CVD, 

% 

Diabetes, 

% 

Respiratory diseases, 

% 

Pregnant, 

% 

Asthma, 

% 

Cancer, 

% 

BMI >40, 

% 

Kidney, 

% 

White 4.9 4.9 10.4 7.6 0.7 9.2 8.2 4.4 3.0 

Black 3.8 3.7 14.9 6.5 1.1 11.5 5.4 7.7 3.6 

American 

Indian 

7.3 5.5 16.8 12.2 1.3 16.8 7.7 9.2 4.7 

Asian 2.3 2.1 9.5 1.9 1.2 4.9 3.3 1.0 1.6 

Hispanic 3.7 2.9 11.2 4.1 1.7 7.9 4.1 5.3 2.9 

 

CVD, cardiovascular disease. 
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Appendix Table 9. Prevalence Ratios (PR)of Being Higher Risk for COVID-19 by Age Group and Race/Ethnicity 

 Ages 18‒24 

years 

Ages 25‒34 

years 

Ages 35‒44 

years 

Ages 45‒54 

years 

Ages 55‒64 

years 

Race/ethnicity PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI) 

Non-Hispanic white ref ref ref ref ref 

Non-Hispanic black 1.26 (1.10, 1.43) 1.36 (1.24, 1.49) 1.26 (1.15, 1.38) 1.34 (1.26, 1.43) 1.22 (1.16, 1.28) 

Non-Hispanic American 

Indian 

1.47 (1.10, 1.97) 1.74 (1.28, 2.35) 1.58 (1.32, 1.88) 1.77 (1.56, 2.00) 1.40 (1.26, 1.55) 

Non-Hispanic Asian 0.56 (0.41, 0.77) 0.66 (0.54, 0.81) 0.67 (0.55, 0.82) 0.71 (0.58, 0.87) 0.75 (0.61, 0.93) 

Hispanic 1.07 (0.94, 1.21) 1.13 (1.03, 1.25) 0.97 (0.88, 1.06) 1.08 (0.99, 1.17) 1.19 (1.11, 1.28) 

Non-Hispanic, another race 1.31 (1.09, 1.58) 1.34 (1.17, 1.53) 1.30 (1.15, 1.48) 1.42 (1.27, 1.59) 1.18 (1.08, 1.29) 

Note: 100% of people over the age of 65 years are considered higher risk for COVID-19. 
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Appendix Table 10. Prevalence Ratios (PR) of Being Higher Risk for COVID-19 by Age Group and Income Group 

 Ages 18‒24 years Ages 25‒34 years Ages 35‒44 years Ages 45‒54 years Ages 55‒64 years 

Race/ethnicity PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI) 

Lower-income (<$25,000) 1.55 (1.39, 1.72) 1.61 (1.50, 1.73) 1.75 (1.63, 1.87) 1.93 (1.84, 2.02) 1.61 (1.55, 1.68) 

Higher income ref ref ref ref ref 

Note: 100% of people over the age of 65 years are considered higher risk for COVID-19. 
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APPLICATION OF SURVEY WEIGHTS 

In order to adjust for sampling bias, the CDC provides survey weights to be applied to the 

BRFSS to estimate population-level frequencies and sampling-adjusted proportions. We applied 

these survey weights in SAS 9.4 using the surveyfreq procedure and methods detailed online by 

the CDC. www.cdc.gov/brfss/annual_data/2018/pdf/Complex-Smple-Weights-Prep-Module-Data-

Analysis-2018-508.pdf. 
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